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Abstract: PURPOSE: To accurately align the developing position of each color by correcting the 
degree of slur so that dots of magenta toner and dots of cyan toner are arranged in a dot line based on 
the dots of yellow toner as a reference. 

CONSTITUTION: Three exposure LED arrays 21, 24, 27 are recorded by using a light timing clock 
at the same interval of the array 21 over the entire circumference of a photosensitive drum and the 
recording state of the toner of ach color is expanded partially and checked. Each dot of yellow, 
magenta and cyan is recorded while being slurred in the direction of rotation of the photosensitive 
drum and the deviation is measured corresponding to an output pulse interval of a rotary encoder 1 
based on the dots of yellow color. Then the light timing of the exposure LED array recording magenta 
and cyan is written in each ROM to form a light timing clock generating means. 
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1 Title of Invention 

Apparatus For Correcting Color Offset In Imaging Device 

2. Claims 

In an imaging device wherein toner images are formed onto an endless image carrier 
(20) by a plurality of developer means and synthesized toner images are together transferred 
onto a recording paper for recording an image, an apparatus for correcting a color offset m the 
imaging device that comprises, 

a rotary position detector means (1) for detecting an absolute rotational position of said 

image carrier, and . „ . ■ • 

a memory means for storing latent image position correction information corresponding 

to said absolute rotational position of the image carrier, 

wherein a timing signal for forming a latent image is generated based on said position 

correction information. 



3 . Detailed Description of Invention 
[Contents] 

Summary 

Industrially Applicable Field 
Prior Art (Figs. 4 and 5) 
Problems to be Solved by Invention 
Means for Solving Problems (Fig. 1) 
Function and Operation 
Working Examples (Figs. 2 and 3) 
Effects of the Invention 



[ present invention is a color imaging device wherein the amount of a positional 
offset of a recording dot, which offset occurs synchronously in s ^ r ? n ^ S .^ t 
of an image carrier, is stored and, based upon this, the timing for form.ng a latent .mage for 
each cole? image is corrected for preventing positional offsets among color images to be 
"line" so a! to eliminate positional offsets among colors throughout the imaging area and 
to obtain an excellent color image 

device such as an electro-photographic recorders and the like, in particular to such apparatus 
which can accurately correct color offsets among a plurality of color toner images. 

Pn °A^ol 0 r electro-photographic recorder can record a color image by, for example 
arranging chargers 21 24 and 27, exposure LED (light emitting diode) arrays 22 25 and 28, a 
reTooTng tvTce for yellow 23 a developing device for magenta 26 and a developing device 

around tJpenphecy of a photo-sensitive drum 20 as shown in ^ig. 4 tang a 
latent image for each color by emitting light from the exposure LED arrays 22, 25 and 28 in 
rtZT'todL stored in a separately provided image memory, producing a color .mage by 
XXely and registrably forming and combining yellow, magenta and cyan toner images 
SS^ToLinedby developing the latent images with the ^^^^ y \ ' 
the developing device for magenta 26 and the developing device for cyan 29, respectively, in 
SSSSft the rotation of the photo-sensitive drum 20 and ^^^^ 
onto a recording paper 31 through a transfer device 30. Furthe ^ indicate ^ 2 ' n ^ 
and a driver is provided in each of the blocks of the exposure LED arrays 22, 25 and 28. 

In this case when any of the yellow, magenta and cyan toner images is out of position, 
the cottp^ted by a combination of these three colors has a color <^**£££ 
deterioration of the quality of an image. Therefore, it is necessary to record the color toner 
images to be combined with their positions registered highly accurately. 

Accordingly in a conventional color image recording apparatus as shown in Fig 5 
increm^g out ut pulse signals from a rotary encoder ; 4! which i« ' 
shaft of a photo-sensitive drum, are divided by each of dividers 41, 45 and 48 and ^used as 
timing clocks for emitting light from each of exposure LED arrays 21, 24 ^ 27 » tot one 
pulse output can be obtained as the surface of the photosensitive drum 20 ,s rotated and 
moved one recording dot. Image information is read from each of tmage ™mones 44 47 
Td 59 out to each of the exposure LED arrays 21, 24 and 27 m response to a coun of the 
dock signals counted by counters 43, 46 and 49 and data of one dot line ts transmuted to each 
of the exposure LED arrays 2 1 , 24 and 27. 

In this case, to alter timing in accordance with difference of the positions at jhich .the 
exposure LED arrays 21 24 and 27 are mounted for exposing yellow, magenta and cyan color 

LED array 21 for yellow is emitted first, 
and 49 are shifted so as to delay the timing for recording images with the exposure LED array 
24 for magenta and the exposure LED array 27 for cyan. 



(Problems to be Solved by Invention] 

In such conventional color image recording apparatus, signals divided at equal intervals 
from incrementing output pulse signals of the rotary encoder are used as signals for clocking 
the timing to emit light from each of the exposure LED arrays 21, 24 and 27 for recording 
images of yellow, magenta and cyan colors. 

However, relative irregularity in pitch is actually generated between the amount of 
movement of the surface of the photo-sensitive drum and the clock pulses for timing 
emission, because of such causes as differing rotational angles due to an eccentricity of the 
photo-sensitive drum or an axial offset between the photo-sensitive drum and the rotary 
encoder, pitch errors of the rotary encoder, or the like. 

Such irregularity in pitch is periodical and is synchronized with the rotation of the 
photo-sensitive drum. However, the phases of irregular pitch periods are shifted from one 
another in accordance with the positions at which the exposure LED arrays are mounted and 
this causes a problem that recording dot positions are shifted among yellow, magenta and 
cyan, resulting in a color offset. 

Accordingly, an object of the present invention is to provide an imaging apparatus 
which is free from such color offset. 

rMeans for Solving Problems] 

To achieve the aforementioned object, in accordance with the present invention, in case 
a dot YT of yellow toner is a reference, a color offset correction is made so that differing 
offsets are corrected and a dot MT of magenta toner and a dot CT of cyan toner are aligned 
with a dot line 1 which corresponds to the reference, as shown in Fig. 1 In the status of Fig. 
1 the dot MT of magenta toner is shown in a state delayed from the reference dot line 1 by 
three pulses of output pulses in terms of the rotary encoder and the dot CT of cyan toner is 
shown in a state advanced by two pulses. In this case, therefore, the timing for emission 
from the exposure LED array for magenta is made to such timing that is advanced by three 
pulses in terms of output pulses of the rotary encoder and the timing for emission from the 
exposure LED array for cyan is made to such timing that is delayed by two pulses. 

{"Function and Operation] , 
Accordingly, the positions for developing each of the colors can be made to accurately 

correspond with each other. 

[Working Examples] . .„, . . . , „ j 

The construction of an embodiment of the present invention will be explained based on 

Figs. 2 and 3, and with reference to the other drawing figures. 

Fig 2 is a structural diagram of one embodiment of the present invention and Fig. 3 is 
an example of a ROM (Read Only Memory) into which correction data in accordance with 
the present invention is stored. 

In Fig 2 1 is a rotary encoder, 2 is a divider, 3 is a counter, 4 is an image memory 
loaded with yellow image data, 5 is an exposure LED array for yellow, 6 is a counter, 7 is an 



imag e memory loaded with magenta image data, 8 lS= ^ J^^«^ » 
a counter, 10 is an image memory loaded with cyan ^ da £ ^ s a f P encoder J 
for cyan, 12 i, a counter for counting m ™^ n ^ r ^J^ on The ROMs 13, 

13 is a ROM for magenta corrects and 14 ,s ^h^ZdZnbed in more detail. 

14 are characteristic to the present invention and will be later descrmea 

in this embodiment, the dot pitch for ^J£*£^ A f£ ptses'per 
sensitive drum is 218 mm and the rotary e ^'°^ ^^y four the pulse signal 
rotation. The divider 2 generates emission ^^d bv eauX dividing one rotation by 

arrays 5, 8 and 11. 

The counter ,2 counts .he 
i e the 43,200 signal pulses per rotation, and is reset with a zero signal g 
the' rotary encoder 1 is moved through one rotation. 

TheROM13isaROMin which data ^^^^^^^ 
as the counter 12, which ^^^^^l^of^ photo-sensitive 
43,200 output pulses state for making correction of 

drum, generates an output. Fig. W ™ tQner dot MT is delayed by three 

a magenta toner dot MT in Fig. 1 N^^ 11 ^ l from a re f e rence yellow toner dot 
pulses of incrementing output pulses of the rotary encoder rro y deV eloped 

YT, as shown in Fig. 1 Accordingly ^^^^^^^ position m of 
in correspondence to the yellow toner dot YT of the ^atanato^ ry^ 
the photo-sensitive drum when there is no delay, i.e ™ ™^ r , is written into an 

14 in a state for making correction ^^^^^ pulses as shown in Fig. 
cyan toner dot CT is advanced from the yellow toner dot Y y P ^ ^ ^ 

1, "1" is written into an address n + 2 so ^^^^^ a | er a delay of two pulses, 
absolute rotary posrtion n if there is no advance, wm o f ^ ^ 

The timing for emitting light from the exposure LED array I 
cyan dot will be delayed by two pulses. 

By the way, the data for correction is written into the ROMs 13 and 14 in the following 



manner. 



First, as in the case of the prior art shown in F.g 5, the entire periphery * £ ptajc- 

each of recorded color toners is partly magnified and mspected. 

Then, if it turns out that dots of yellow, magenta and cyan, which shouid chemise be 



accurately aligned on a straight line f^^^^^ sToZ "he 
deviations along the direction of rotation 0 ^^^^, do t, in terms of pulses of 
amounts of the deviations are measured with reference to tne yeno 
output pulse intervals of the rotary encoder 1 

A s a results, ,f the absolute '^^^Z^ St"' 
coincide with m for magenta and ^ £ ^ ^ th .. Q „ s 

SfS ^an'^ed",; wi«h%, serving a, .he , iml ng for emitt.ng hght. 

Such orations can be performed at, for example, several tens of points which are 
eouall ItrTLoun ***?°»^£%^X£<^ 

emitting timing clocks. 

Of course, the counters 46 and 49 are incremented by the light-emitting timing clocks. 

XtdfnX'etolIio" X -n be h.ghlv ac!ura t e ly registered, and an 

excellent color image can be obtained thereby. 

While the embodiment described above has «««^„^J" c ^^ tll . 

colors, yellow, magenta and cyan are combmed as an , app o c ™ 
present invention is of course not limited hereto. OtoxcM* 
Lmbtned and just two or four or more colors can be comb.ned. 

,im,,r^^^^ 

^ccS 

4 ^X^^ ^ ° f * e prraent inveM ion ' .■ 

> m %T*ttTZT^Zlw™ describing a color electro-photographic recorder 
apparatus, and ^ ihgfm of , ^entional art. 

1: rotary encoder 2: divider 



3: counter 4: image memory 

5: exposure LED array for yellow 

6: counter 

7: image memory 

8: exposure LED array for magenta 

9: counter 
10: image memory 
1 1 : exposure LED array for cyan 
12: counter 
13: ROM 
14: ROM 



(drawing figures) 
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Diagram of principle of present invention 
FIG. 1 
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Structural diagram of embodiment of present invention 
FIG. 2 
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explanatory diagram of ROMs with loaded correction information 
FIG. 3 
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Conventional example 
FIG. 5 
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